The combination of Aluminum alloy with lost foam casting (LFC) process is best applied in automotive industry to replace steel components in order to achieve light weight components for reducing fuel consumption and to protect the environment. The LFC process involves process parameters such as the degree of vacuum, foam degradation, expanded polystyrene (EPS) foam density, permeability of foam pattern coatings, pouring temperature, filling velocity, cooling rate, and pressure. The effect of polystyrene foam pattern coating thickness on the porosity and mechanical properties of Aluminum Al-Si LM6 alloy were evaluated experimentally. The coating thickness was controlled by slurry viscosity at range between 18sec to 20sec using Zahn viscosity cup No.5 and the foam pattern was coated up to fifth layer. Aluminum Al-Si (LM6) molten metal was poured into expandable mould and castings were examined to determine porosity distribution, mechanical properties and microscopic observation. Results from X-ray testing reveal the porosity distribution on Aluminum Al-Si LM6 castings is greater at thicker foam pattern coating sample. Meanwhile, the tensile strength of casting decreases when foam pattern coating thickness increases. Microscope observation portray the present of porosity on the casting which shows more gas defects present at thicker foam pattern coating sample. The source of porosity in LFC process is due to air entrainment or the entraining gases from polystyrene foam decomposition during pouring of molten metal. As a conclusion, mechanical strength has inverse relationship with porosity.
Introduction
Aluminum utilization in automotive industry is predicted to rise up to 340kg per vehicle with or without considering body panel or structure applications in account in year 2015. Aluminum is predicted to be most applied as components in hoods, trunk lids and door hanging on a steel frame. In year 2005, 65% of aluminum consumption was used in casting for automotive application in Europe. In automotive industry aluminum castings are used for power train such as pistons, cylinder head, intake manifolds and transmission. Besides, aluminum casting is used for other application such as wheels, bracket, brake components, steering components, suspension and instrument panel [1, 2] .
Lost foam casting uses polystyrene foam pattern which evaporates upon contact with molten metal to form a cavity for molten metal to occupy during pouring of molten metal. The polystyrene foam pattern is produced by injecting or placing the polystyrene beads into a preheated die. The polystyrene beads expand and copy the shape of the die cavity. Additional heat is applied to fuse and bond the polystyrene beads together. Then, the cluster assembly of patterns containing pouring cup and runner is coated with refractory slurry and dried [3] . The coated pattern is placed in a flask which is then filled with loose and fine silica sand that supports the coated pattern. The sand is compacted by vibration. Finally, without removing the polystyrene pattern; then molten metal is poured into the mold. The polystyrene pattern evaporates due to thermal degradation which is vented out by surrounding sands leaving cavity for the molten metal to fill [6] .
Experimental

Expandable pattern coating
The pattern geometry consists of a gating system and a rectangular plate shape was prepared separately by cutting the expandable polystyrene (EPS) foam block using hot wire. The single pattern (rectangular plate and gating system components) were glued together by using polystyrene glue to form a complete foam pattern model.
Refractory slurry mixture was prepared by mixing the zircon flour with colloidal silicate. The ratio for the colloidal silicate to the zircon flour is 3:5. Viscosity of the slurry was measured by using a Zahn flow cup No.5 and was set at range18 to 20 sec [3, 7, 8] .
Sand Filling and Pouring
Silica sand (SiO2) of grain fineness number (GFN) of 40 to 60 is used as mechanical support to the permeable mould [7] . The coated foam pattern is invested in a steel flask for sand filling. The unbounded, loose and fine silica sand is poured slowly into the steel flask to bury the coated foam pattern and the filling accomplished by gravity. The steel flask is compacted by manual compaction. Aluminum Al-Si (LM6) alloy ingots were melted in an induction furnace. During pouring process, the pouring temperature was set approximately at 760±10 o C.
Tensile Test
Tensile testing was conducted on universal testing machine and the specimens were machined according to ASTM B557M-94 METRIC Standard Test Methods of Tension Testing Wrought and Cast Aluminum-and Magnesium-Alloy Product. The tension test specimens were machined in accordance to the rectangular tension test specimens as shown in Fig. 1 . The mechanical properties measured include the ultimate tensile strength, strain and percentage of elongation.
Fig. 1: Tensile test specimen
Results of Coating Thickness
The average thickness of each layers are: Layer1 is 0.13mm, Layer2 is 0.20mm, Layer 3 is 0.30mm, Layer 4 is 0.62mm, and Layer 5 is 0.76mm. Fig. 2 (a) to (e) depict the captured slurry coating thickness of each layer at selected cross sectional area; the arrows in the photo are to show or highlight the coating thickness to be easily seen. 
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Result of Metal Pouring
From experiment, there were only four moulds were able to achieve full mould pouring, while the two which is Layer 4 and Layer 5 of coated moulds were encountered poured short. Poured short castings were shown in Fig. 3 . The poured short is caused by insufficient volume of molten metal, interruption during pouring, inadequate pouring temperature, improper gating location, and improper venting. Improper venting was due to the slurry coating thickness has increased when the number dipping process is repeated. In this experiment, when the foam pattern coating layer achieved Layer 4 with thickness of 0.62mm and Layer 5 with thickness of 0.76mm the polystyrene gas product produced due to polystyrene decomposition cannot escape through the permeable coating and porous silica sand that supposed to leave empty space for the molten metal to take the shape of the mould. As the consequences, the foam pattern still remained in the mould which obstructs the molten metal to flow and fill the entire mould.
Tensile Strength
From the experiment, the ultimate tensile strength (UTS) comparison of aluminum Al-Si (LM6) lost foam casting samples which was poured to non-coated foam pattern and to various thickness of coated foam pattern is represented by histogram in Fig. 3 . 
Conclusion
The experiment has successfully investigated the influence of foam pattern coating thickness on the porosity and the mechanical properties of lost foam casting of Aluminum Al-Si (LM6) alloy. It can be concluded that: i) The porosity increase as the foam pattern coating thickness increase.
ii) The foam pattern coating thickness must be as thin as possible to provide good permeability.
iii) The mechanical strength shows a decrease trend as the foam pattern coating thickness increase. iv)
The mechanical strength has inverse relationship with gas defects.
